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Description 

PROCESS FOR PRODUCING UBIQUINONE- 10 -CONTAINING SOLUTION 
^ 

Technical Field 

The present invention relates to a process for separating 
and purifying ubiquinone-10 from a culture containing 
ubiquinone-10 ^ aprocessed product of the culture , or apartially 
purified product of ubiquinone-10. 

Background Art 

Ubiquinone-10 is widely distributed in the tissues of 
animals and plants , and microbial cells , and plays an important 
role as an essential coitponent of the peripheral electron 
transport system. Further , the pharmacological action thereof 
is effective for congestive heart failure and coronary failure , 
muscular dystrophy due to nutritional disorders , and the like . 
Ubiquinone-io is a highly valuable siabstance as a pharmaceutical 
product. 

As the method for producing ubiquinone-10 r a method which 
comprises culturing a microorganism having a high ubiquinone-10 
content and extracting ubiquinone-10 from a resulting culture 
is prevarent. 

As themethod for purifying ubiquinone- 10 from the culture, 
an extraction method using organic solvents is known (Japanese 
Published Unexamined Patent Application no. 178595/99 , etc. ) • 
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As the method for purifying ubiquinone- 10 from the extract 
solution, a method using silica gel or active alumina (Japanese 
Published Unexamined Patent Application no. 91360/88, Japanese 
Published Unexamined Patent Application no. 160953/89 , etc.) 
is known. 

However, the extract solution obtained by the extraction 
method described in the above contains a high content of 
ubiquinone-10 analogs other than ubiquinone- 10 . Therefore, 
it is very difficult to purify ubiquinone-10 having high purity, 
directly from the extract solution by a crystallization. 

According to the method using silica gel or active alumina , 
ubiquinone-10 cannot efficiently be separated or purified in 
a case where an extract solution containing, a high content of 
ubiquinone-10 analogs is used. Further, silica gel and active 
alumina are expensive and disadvantageously involve cost highly 
for the production at an industrial scale. 

Disclosure of the Invention 

It is an object of the present invention to provide a 
method for separating and purifying ubiquinone- 10 froma culture 
containing ubiquinone-10, a processed product of the culture, 
or a partially purified product of ubiquihone-10 at low cost. 

The present invention relates to those described in (1) 
to (6) below. 

( 1 ) A process for producing a ubiquinone- 10 -containing 
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solution^ which comprises the following steps: 
[1] adding a methanol solution to a culture obtained by 
culturing a microorganism having an ability to produce 
ubiquinone-10 in a medium, a processed product of the culture, 
or a partially purified product of ubiquinone-10, to a final 
concentration of 50 to 100 v/v% and then retaining the resulting 
mixture at a temperature of O^'C or above and 30°C or below; 

s 

[2] separating and recovering an insoluble matter from the 
solution obtained at the step [1]; 

[3] adding a methanol solution of a concentration of 85 to. 
100 v/v% to the insoluble matter obtained in the step [2] and 
retaining the resulting mixture at a temperature of more than 
30°C and 80°C or below; and 

[ 4 ] a step of removing an insoluble matter from the solution 
obtained in the step [3]. 

(2) The process according to the above (1), where in 
the steps of adding a methanol solution again to the insoluble 
matter obtained in the step [2] to a final concentration of 
50 to 100 v/v%, retaining a resulting mixture at a temperature 
of O^^C or above and 30°C or below, and subsequently separating 
and recovering a resulting insolxible matter are repeated, once 
or more times before the subsequent step [ 3 ] . 

(3) The process according to the above (1) or (2), 
wherein the microorganism having an ability to produce 
ubiquinone-10 is a microorganism selected from microorganisms 
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of basidiomycetes, fungi/ yeast and bacteria. 

(4) The process according to the above (1) or (2), 
wherein the processed product of the culture is a concentrate 
of the culture of the microorganism , a dried product of the 
culture , abacterial cell obtainedby separation from the culture , 
a dried product of the bacterial cell, a freeze-dried product 
of the bacterial cell, a rinsed bacterial cell obtained by 
rinsing the bacterial cell, a dried product of the rinsed 
bacterial cell or a freeze-dried product of the rinsed bacterial 
cell. 

(5) A process for producing the crystal of 
ubiquinone- 10 / .which coirprises depositing the crystal of 
ubiquinone- 10 from the ubiquinone- 10 -containing solution 
obtained by the process according to the above (1) or (2). 

(6) The process according to the above (S), wherein 
the crystal of ubiqiiinone-lO is a crystal having a purity of 
90 - 0% or more. 

As the microorganism having an ability to produce 
ubiquinone-10 for use in the process of the present invention , 
any microorganism can be used as long as it has such ability ^ 
By way of exairple, microorganisms of Basidiomycetes , fungi , 
yeast and bacteria are known as microorganisms capable of 
producing ubiquinone-10. More specif ically/ the 

microorganisms of Basidiomycetes include those of genus 
Ustilago ; the fungi include those of genera Aspergillus , 
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Exobas idium , GeotrichuiU / Monascus, Paecilomyces , Sporotrichuin 
and Tilletiopsis ; yeast includes those of gener a Aureobas idium ^ 
Brettanomyces , Bullera, Candida, Cryptococcus , Leuco sporidium , 
Oosporidiuiti / Rhodotorula , Rhodo spor i\im , Schizosaccharomyces , 
Sporobolomyces , Torulopsis , Tremella / Tichosporon and 
Sporidiobolus ; and bacteria include those of genera Acetobacter , 
Aqrobac ter itiiR y Corynebacterium , Erythrobacter , 

F 1 a vobac t er ium , Methy lobacter , Microcyclus , Paracoccus , 
Phyllobacterium , Protacninobac ter , Pseudomonas / Rhizobiuni i. 
Rhodobacter and Xanthomonas . 

Additionally/ microorganisms belonging to the genus 
Escherichia with ubiquinone synthesizing enzyme enhanced by 
the method such as gene recoitibihation , the microorganisms 
described in the above which have the ability to produce 
ubiquinone- 10 with the enhanced enzyme may also be used for 
the process of the present invention. 

As the medium for culturing the microorganisms ^ any 
culture media such as natural mediinn and synthetic medium may 
satisfactorily be used, as long as the culture media contain 
carbon sources , nitrogen sources and inorganic salts 
assimilable by the microorganisms^ to efficiently culture the 
microorganisms therein. 

As the carbon sources , any carbon source assimilable by 
the microorganisms may be satisfactory. As such, .glucose, 
fructose , sucrose and molasses containing them, carbohydrates 
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such as starch or starch hydrolyzates , organic acids such as 
acetic acid and propionic acid^ and alcohols such as ethanol 
and propanol can be used. 

As the nitrogen sources^ ammonia ^ ammonium salts with 
inorganic acids or organic acids ^ such as ammonium chloride, 
ammonium sulfate, ammonium acetate, and ammonium phosphate, 
other nitrogen-containing compounds, peptone, meat extract, 
yeast extract, corn steep liquor, casein hydro lyzates , soybean 
bran., soybean bran hydro lyzates , various fermenting bacterial 
cells and digestion products thereof can be used. 

As the inorganic salts, pot ass ixim hydrogen phosphate, 
dipotassiumhydrogen phosphate, magnesium phosphate, magnesium 
sulfate, sodixim chloride, ferrous sulfate, manganese sulfate, 
copper sulfate, and calcium carbonate can be used. 

Culturing is carried out under aerobic conditions , for 
example by agitation culture or submerged aeration agitation 
culture. The temperature for culturing is preferably 15 to 
40*^0, while the time period for culturing is generally 16 hours 
to 14 days. During culturing, the pH is preferably retained 
at pH 3 . 0 to 9 . 0 . The pH is adjusted, with for exaitple inorganic 
or organic acids, alkaline solutions, urea, calcium carbonate 
and ammonia. 

On completion of culturing, the resulting culture can 
be used as it is for the purification according to the present 
invention. A processed product of the culture can be used for 
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the purification according to the present invention as well. 

The processed product of the culture includes for example 
a concentrate of the culture, a dried product of the culture, 
a bacterial cell obtained by separation from the culture, a 
dried product of the bacterial cell, a freeze-dried product 
of the bacterial cell, a rinsed bacterial cell obtained by 
rinsing the bacterial cell, a dried product of the rinsed 
bacterial cell or a f reeze-dried product of the rinsed bacterial 
cell. 

The rinsed bacterial cell means a rinsed bacterial cell 
obtained by rinsing the bacterial cell with a solvent 
substantially incapable of dissolving ubiquinone-10 and 
includes for example a bacterial cell obtained by rinsing the 
bacterial cell once to 10 times, preferably two to seven times, 
more preferably three to five times, using the solvent. 

As the solvent for use in rinsing described above, water 
is preferably used. 

In accordance with the present invention, further, the 
phrase ^''substantially incapable of dissolving ubiquinone-10" 
means dissolving ubiquinone-10 at a level acceptable for the 
industrial purification process of ubiquinone-10 . 
Specifically, it means that the solvent has a ubiquinone-10 
solubility at 0.05% or less, preferably 0.02% or less, more 
preferably 0.01% or less. 

The bacterial cells of microorganisms can be obtained 
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by separation procedures such as filtration^ centrifugation 
and membrane separation^ preferably by centrifugation. 
Filtration can be carried out with Nutsche , filter press , basket 
separator and the like. 

The culture and the processed product thereof can be frozen 
and stored, and thawed for use if necessary. 

According to the present invention, ubiquinone- 10 can 
be purified from the culture and the processed product thereof 
and additionally from a partially purified product of 
ubiquinone- 10 . 

The partially purified product of ubiquinone-10 includes 
for example ubiquinone- 10 -containing solutions , dried products , 
freeze-dried products or ciYstallized products having high 
contents of ubiquinone-10 analogs . Any method is satisfactory 
as the method for obtaining these products . The method includes 
for example a method of extracting ubiquinone-10 from a culture 
obtained by culturing a microorganism having an ability to 
produce ubiquinone-10 according to conventional methods , using 
an organic solvent or the like, a method of drying or 
f reeze-drying the extract solution, and a method of 
crystallizing the extract solution obtained by the crude 
extraction method. 

The ubiquinone- 10 -containing solutions having high 
contents of ubiquinone-10 analogs include for exaitple a 
ubiquinone- 10 -containing solution containing ubiquinone-10 
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analogs in 5 parts by weight or more to 95 parts by weight of 
ubiquinone- 10 . 

The ubiquinone- 10 analogs include for example 
structurally analogous ubiquinone-10 analogs such as 
3 -demethoxy ubiquinone- 10 and carotenoids such as spheroidene. 

The methanol solution for use in the process of the present 
invention includes methanol and aqueous methanol solution. 
Methanol solutions prepared by adding other organic solvents 
and the like to methanol are also included in the methanol 
solution for use in the process of the present invention/ as 
long as the methanol solutions can achieve the object of the 
present invention. 

By adding the methanol solution to the culture of the 
microorganism or a processed product thereof , or a pattially 
purified product of ubiquinone-10 to a final concentration of 
50 to 100 v/v% and then retaining the resulting mixture at a 
ten^erature of 0*'C or above and SC'C or below , an insoluble 
matter containing ubiquinone-10 having a high content can be 
obtained. The concentration of the methanol solution and the 
temperature thereof may satisfactorily be a combination of any 
concentration and any teii5>erature , as long as the methanol 
solution at the combination of the concentration and the 
temperature substantially incapable of dissolving 
ubiquinone-10. In a case where methanol or acpieous methanol 
solution is for exaitple used as the methcuiol solution ^ a 
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combination of a concentration of 50 to 100 v/v% and a teitperature 
of 0 to 30^C, a pref ercJDle combination of a concentration of 
70 to 100 v/v% anda temperature of 10 to 20''C and a more preferable 
combination of a concentration of 80 to 100 v/v% and a teiiperature 

of lO^'C can be listed. 

As the method for retaining a solution containing the 
culture or the like at the concentration and the teitper ature , 
a method of agitation with an agitator for 30 minutes to 10 
hours , preferably one to 5 hours , more preferably one to 2 hours 
is exemplified. By themethod, ubiquinone-10 analogs contained 
in the culture or the like except ubiquinone- 10 can be extracted 
in the methanol solution^ to obtain an insoluble matter 
containing ubiquinone-10. 

The insoluble matter containing ubiquinone- 10 as 
obtained in the step described above can be separated from the 
solution by separation procedures such as filtration, 
centrifugatiori and membrane separation. Filtration can be 
carried out with Nutsche, filter press , basket separator and 
the like. 

By adding again the methanol solution to the insoluble 
matter obtained by the series of steps described above to a 
concentration of 50 to 100 v/v% and repeating the series of 
steps described above once or more, for example several times, 
an insoluble matter containing an intended concentration of 
ubiquinone-10 may satisfactorily be obtained. 
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By adding a methanol solution of a concentration of 85 . 
to 100 v/v% to the insoluble matter containing ubiquinone-10 
as obtained in the aforementioned step , and then retaining the 
mixture at a temperature of more than SO^'C and 80''C or below, 
a methanol solution containing ubiquinone-10 can be recovered. 

The concentration of the methanol solution to be added 
to the insoluble matter and the temperature thereof may be any 
combination of any concentration and any teir5>er ature , as long 
as the methanol solution at the concentration and at the 
temperature dissolves ubiquinone-10 contained in the insoluble 
matter separated and recovered at the aforementioned step but 
substantially incapable of dissolving residual matters except 
ubiquinone-10. Specifically, for example, a combination of 
the concentration of the methanol solution at 85 to 100 v/v% 
and the tenperature thereof at more than 30°C and 80°C or below, 
a preferable combination of the concentration of the methanol 
solution at 90 to 100 v/v% and the temperature at 50 to 70°C, 
and a more preferable combination of the concentration of the 
methanol solution at 95 to 100 v/v% and the teitperature at 60 
to lO^'C are listed. 

The method for retaining the methanol solution at the 
concentration and the tenperature includes for example a method 
with agitation with an agitator for 30 minutes to 10 hours, 
preferably for one to 5 hours and more preferably for one to 
2 hours. According to the method, a methanol solution 
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containing ubiquinone- 10 can be obtained. 

By removing insoluble matters from the methanol solution 
containing ubiquinone- 10 as obtained in the aforementioned step^ 
>a ubiquinone- 10 -containing solution can be separated and 
obtained. The method for removing insoluble matters includes 
a method of separating the insoluble matters from the solution 
by separation procedures such as filtration, centrif ugation , 
and membrane separation . Filtration can be carried out with 
Nutsche, filter press, basket separator and the like. 

By depositing the crystal of ubiquinone- 10 from the 
ubiquinone- 10 -containing solution obtained in the step 
described above by crystallization and the like, the crystal 
of ubiquinone- 10 can be recovered. 

The process of crystallization for use according to the 
present invention includes any process by which the crystal 
of ubiquinone-10 can be deposited from the 
ubiquinone- 10 -containing solution obtained by the method of 
the present invention. The process includes for exanple 
concentration crystallization process, cooling 

crystallization process and combination processes, thereof. 
Any crystallization conditions may be satisfactory as the 
crystallization conditions, as long as. the crystal of 
ubiquinone-10 can be crystallized under the conditions. The 
conditions can be preset by a person skilled in the art, with 
no error or mistake. The crystallization conditions for the 
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cooling crystallization process are as follows. The 
ubiquinone- 10 -containing solution obtained in the step is 
cooled to 0 to 30''C, preferably 10 to 25°C, more preferably 
15 to 20*^C over one to 30 hours, preferably 2 to 20 hours, more 
preferably 5 to 15 hours. 

The crystal deposited by the crystallization process is 
separated from the solution by filtration, centrifugation or 
membrane separation and is then dried, to obtain the crystal 
of ubiquinone- 10. Adding a methanol solution to the resulting 
crystal to a concentration of 85 to 100 v/v% and then retaining 
the solution at a teirperature of more than 3 0^*0 and less than 
8P°C to dissolve the crystal, the crystallization process is 
repeatedly carried out once or more, for exaic^le several tdLmes , 
to increase the purity of the resulting crystal. 

The crystal of ubiquinone- 10 obtained according to the 
present invention includes a crystal of ubiquinone- 10 at a 
ubiquinone-10 purity having 90.0% or more, preferably 95.0% 
or more , more preferably 97.0% or more, and still more preferably 
99.0% or more. 

Brief Description of the Drawings 

Fig.l depicts the ubiquinone-10 solubility in aqueous 
methanol solutions. In the figure, the solubility of 
ubiquinone-10 is shown at temperatures of aqueous methanol 
solutions, which was marked with solid circles at 70°C; with 
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open triangles at 50°C; with solid diamonds at 30^C; and with 
inversed open triangles at 20^*0 . 

The Exairples of the present invention are now shown below. 
These examples are not to be construed as limiting the scope 
of the present invention. 

Best Mode for Carrying out the Invention 
Exaitple 1 

Process of efficiently removing ubiquinone-10 analogs from a 
mixture of ubiquinone-10 and ubiquinone-10 analo^gs 

A medium consisting of the conposition shown below in 
Table 1 was adjusted to pH 9.0, to which calcixim carbonate was 
added at 1%. Subsequently, the medium was sterilized at 121''C 
for 10 minutes . 1.8 liters of the resulting medium were placed 
in a 3-liter fermentation tank, where Rhodobacter sphaeroides 
ATCC 21286 as a bacterium having an ability to produce 
ubiquinone-10 was inoculated for culturing at an agitated 
rotation number of 450 rpm and at 28''C for 8 days . In the table, 
the trace element means a solution composed of 88 mg/1 sodium 
tetraborate (borax: Na2B407 • IOH2O) , 37 mg/1 ammonivim molybdate 
[ (NH4)6MO7024 • 4H2O], 8.8 mg/1 zinc sulfate (ZnS04), 270 mg/1 
copper sulfate (CUSO4 • 5H2O) ,7.2 mg/1 manganese chloride (MnCl2 
4H2O) and 970 mg/1 ferric chloride (FeCla • 6H2O) . 
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Table 1 



rtm rirt Q if i o n 


r^ n n OP nt ra t ion 


iVivJiddooo 


*T.V./ /O 




2.7% 


Vm/UIiI OlC^C^p 


. *Tm\J /O 


Ammonium Qiilfnt^^ 


0 8% 


Potassium dihydrogenphosphate 


0.05% 


Dipotassium hydrogenphosphate 


0.05% 


Magnesium sulfate • 7 H2O 


0.025% 


Ferrous sulfate • 7H2O 


3.0 mg/l 


Thiamine 


8.0 mg/l 


Nicotinic acid 


8.0 mg/l 


Trace element 


1 .0 ml/\ 



After completion of culturing/ 1 \il of 20% potassixim 
ferricyanide [K3Fe(CN)6] solution, 0.3 ml of 2-butanol and 0.3 
ml of glass beads were added to 0.3 ml of the culture, stirred 
with a multibeads shocker MB200 (manufactured by Yasui Machine 
Co., Ltd.) for 30 minutes to disrupt the bacterial cell, to 
thoroughly extract ubiquinone- 10 Mid ubiquinone-10 analogs. 
The extract solution obtained by disruption was centrifuged 
at 15,000 rpm for 10 minutes, to recover the resulting 
supernatant, which was then analyzed by HPLC. Consequently, 
the ratio of 3-demethoxy ubiquinone-10 to ubiquinone-10 was 
1%. 

After coitpletion of culturing, alternatively, the 
culture was centrifuged to collect a 80 g of wet bacterial cell, 
which was then rinsed three times with water, to obtain a rinsed 
bacterial cell. 500 ml of 100 v/v% methanol at 10, 20, 40 or 
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eC^C was added to the rinsed bacterial cell, for agitation for 
one hour. Then, the resulting mixture was centrifuged to 
recover the precipitate. The ratio of 3-demethoxy 
ubiquinone- 10 (3-dmUBD) to ubiquinone-10 in the resulting 
precipitate was analyzed by high-performance liquid 
chromatography. The results are shown in Table 2. 



Table 2 



Temperature ("C) 


3-dmUBD ratio (%) 


10 


0.03 


. 20 


0.05 


40 


0.71 


60 


0.61 



Base on the results, it was confirmed that ubiquinone-10 
analogs could be efficiently removed from the solution 
containing ubiquinone-10 and ubiquinone-10 analogs, according 
to the process of the present invention. 
Example 2 

Solubility of \ibiquinone-10 in methanol solution 

Using a standard ubiquinone- 10 ( manufactured by Wako Pure 
Chemical Industries Co. , Ltd. ) , the solubility of ubiquinone-10 
in an aqueous methanol solution was examined in terms of the 
relation between the concentration of the solution and 
temperature. The results are shown in Fig.l. 

It was shown that the solubility of ubiquinone-10 
increased in proportion to the methanol concentration and the 
teirperature of the aqueous methanol solution. 
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Example 3 

Purification of ubiquinone- 10 from a bacterial cell of a 
ubiquinone-lO-producing bacterium 

80 g of a wet bacterial cell of Rhodobacter sphaeroides 
ATCC21286 as obtained by the same method ais in Exanple 1 w^as 
rinsed three times with water, to obtain a rinsed bacterial 
cell. 500 ml of methanol was added as an extraction solvent 
to the rinsed bacterial cell, for agitation at 20°C for one 
hour and subsequent centrif ugation, to discard a methanol 
solution phase containing contaminants at a high content* The 
methanol extraction procedure was repeated twice for the 
resulting precipitate. 

Subsequently, methanol was added again for agitation at 
60°C for one hour, an extract solution was obtained through 
filtration. The extract solution contained 99 parts bj^ weight 
of ubiquinone- 10 to one part by weight of 
3-demethoxyubiquinone-lO . 

By cooling the extract solution to 20°C over 5 hours or 
more, ubiquinone-10 was deposited, to obtain a crude crystal 
of ubiquinone-10. The crystal was dissolved in methanol at 
40''C to 0.5 g/liter, and the resulting solution was cooled to 
20*^C over 5 hours, to obtain a crystal of ubiquinone-10 . The 
purity of the crystal was 99.5%. 
Exaitple 4 

Purification of ubiquinone-10 from a dried bacterial cell of 
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a ubiquinone- 10 -producing bacterium 

Water was added to 80 g of a wet bacterial cell obtained 
by centrifuging a culture obtained by the same method as in 
Exaitple 1, to allow the bacterial cell to resume a slurry state, 
and thus a dried bacterial cell was obtained with a spray dryer 
( at a water content of 2 . 0 w/w% ) . To the dried bacterial cell 
was added 500 ml of methanol as an extraction solvent , for 
agitation at 20'*C for one hour, the resulting mixture was 
centrifuged to remove the methanol solution phase. The 
methanol extraction procedure was repeated twice for the 
resulting precipitate. 

Subsequently, methanol was added again for agitation at 
60°C for one hour, an extract solution was obtained through 
filtration. The extract solution contained 99 parts by weight' 
of ubiquinone- 10 to one part by weight of 
3-demethoxyubiquinone-lO . 

By cooling the extract solution to 20°C over 5 hours or 
more, ubiquinone-10 was deposited, to obtain a crude crystal 
of ubiquinone- lO . The crystal was dissolved in methanol at 
40°C to 0.5 g/liter, and the resulting solution was cooled to 
20^*0 over 5 hours or more, to obtain a crystal of ubiquinone-10 . 
The purity of the crystal was 99.5%. 
Exaitple 5 

Purification of ubiquinone-10 from a culture of a 
ubiquinone- 10 -producing bacteriiim 
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0 . 5 liter of methanol was added to 0 . 5 liter of a culture 
obtained by the same method as in Exaicple 1^ for agitation at 
20*'C for one hour, and the resulting mixture was centrifuged 
to remove the methanol solution phase • The methanol extraction 
procedure described above was repeated three times for the 
resulting precipitate. 

Subsequently, methanol was added for agitation at SO^^C 
for one hour , an extract solution was obtained through filtration . 
The extract solution contained 99 parts by weight of 
ubiquinone- 10 to one part by weight of 
3-demethoxyubiquinone-lO . 

By cooling the extract solution to 20°C over 5 hours or 
moire, ubiquinone-10 was deposited, to obtain a cinde crystal 
of ubiquinone-10. The crystal was dissolved in methanol at 
40*^0 to 0.5 g/liter, and the resulting solution was cooled to 
20**C over 5 hours or more, to obtain a crystal of ubiquinone-10 . 
The purity of the crystal was 99.5%. 
Exairple 6 

Purification of ubiquinone-10 using aqueous methanol solution 
By rinsing 80 g of a wet bacterial cell obtained by 
centrif uging a culture obtained by the same method as in Exanple 
1 with water, a rinsed bacterial cell was obtained. An aqueous 
80 v/v% methanol solution was added to the bacterial cell for 
agitation at 20*^0 for one hour, and the resulting mixture was 
centrifuged to remove the methanol solution phase. The 
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methanol extraction procedure described above was repeated five 
times for the resulting precipitate. 

Subsequently^ 95 v/v% methanol solution was added again 
for agitation at 60 C for one hour, and an extract solution 
was obtained through filtration. The extract solution 
contained 99 parts by weight of ubiquinone-10 to one part by 
weight of 3-demethoxyubiquinone-lb . 

By cooling the extract solution to 20°C over 5 hours or 
more, ubiquinone-10 was deposited, to obtain a crude crystal 
of ubiquinone-10. The crystal was. dissolved in methanol at 
40°C to 0.5 g/liter, and the resulting solution was cooled to 
20°C over 5 hours or more, to obtain a crystal of ubiquinone-10 . 
The purity of the crystal was 99.5%. 
Example 7 

Purification of ubiquinone-10 from a partially purified 
ubiquinone-10 

A culture obtained by the same method as in Exaii^le 1 
was centrifuged, to obtain a wet bacterial cell, from which 
ubiquinone-10 was extracted, using 2-butanol according to a 
conventional method. Ubiquinone-10 contained in the extract 
was adsorbed and desorbed onto or from a synthetic adsorption 
resin to recover a ubiquinone- 10 -containing fraction, which 
was then crystallized by concentration, to obtain a partially 
purified ubiquinone-10 having a purity of 82.9%. A 80 v/v% 
hydrous methanol solution was added to the partially purified 
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ubiquinone- 10^ for agitation at 20°C for one hour^ and the 
resulting mixture was centrifuged to remove the methanol 
solution phase . The methanol extraction procedure described 
above was repeated five times for the resulting precipitate. 

Subsequently/ 95 v/v% methanol solution was added again 
for agitation at 60 ° C for one hour^ and an extract solution 
was obtained through filtration. The extract solution 
contained 99 parts by weight of ubiquinone- 10 to one part by 
weight of 3-demethoxy ubiquinone- 10 . 

By cooling the extract solution to 20°C over 5 hours or 
more, ubiquinone-lO was deposited , to obtain a crude crystal 
of ub4-quinone-10 . The crystal was dissolved in methanol at 
40°C to 0.5 g/liter, and the resulting solution was cooled to 
20''C over 5 hours or more, to obtain a crystal of ubiquinone-10 . 
The purity of the crystal was 99.5%. 

Industrial Applicability 

According to the process of the present invention , 
ubiquinone-10 having high purity can be purified at low cost 
from a culture of a microorganism with an ability to produce 
ubiquinone-10 , aprocessed product of the culture / or apartially 
purified product of ubiquinone-10. 
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